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Abstract Background. Patients with back pain re-
ceive quite different care from different types of health
care practitioners. We performed a prospective observa-
tional study to determine whether the outcomes of and
charges for care differ among primary care practitioners,
chiropractors, and orthopedic surgeons.

Methods. Two hundred eight practitioners in North
Carolina were randomly selected from six strata: urban
primary care physicians (n=39), rural primary care phy-
sicians (n=48), urban chiropractors (n=32), rural chi-
ropractors (n=232), orthopedic surgeons (n=29), and
primary care providers at a group-model health mainte-
nance organization (HMO) (n=28). The practitioners en-
rolled consecutive patients with acute low back pain.
The patients were contacted by telephone periodically
for up to 24 weeks to assess functional status, work sta-
tus, use of health care services, and satisfaction with the
care received.

ISABLING back pain is common."? Back pain is
one of the most frequent reasons that patients vis-
it primary care physicians and is the second most com-
mon reason for time taken off from work.>* In the Unit-
ed States, estimates of direct medical costs attributable
to back pain are as high as $25 billion annually.’ Pa-
tients with acute low back pain can choose among sev-
eral types of health care providers. They may initially
visit primary care practitioners, chiropractors, or spe-
cialists such as orthopedic surgeons. Care from doctors
of chiropractic emphasizes spinal manipulation, which
has been shown to be effective in several randomized
trials.®
We performed a study to determine the outcomes
among patients with acute low back pain seeking care
from a variety of practitioners. Specifically, we wanted
to determine whether outcomes and charges vary ac-
cording to the type of provider initially seen for an ep-
isode of acute low back pain.

METHODS

The setting for our study was North Carolina, whose population is
almost equally divided between urban and rural residents. Twenty-
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Results. The status at six months was ascertained
for 1555 of the 1633 patients enrolled in the study (95
percent). The times to functional recovery, return to
work, and complete recovery from low back pain were
similar among patients seen by all six groups of practi-
tioners, but there were marked differences in the use of
health care services. The mean total estimated outpa-
tient charges were highest for the patients seen by ortho-
pedic surgeons and chiropractors and were lowest for the
patients seen by HMO and primary care providers. Sat-
isfaction was greatest among the patients who went to
the chiropractors.

Conclusions. Among patients with acute low back
pain, the outcomes are similar whether they receive care
from primary care practitioners, chiropractors, or ortho-
pedic surgeons. Primary care practitioners provide the
least expensive care for acute low back pain. (N Engl J
Med 1995;333:913-7.)

two percent of the population is black.” Almost 600 chiropractors
practice in North Carolina, and previous research by our group has
demonstrated that 39 percent of persons seeking care for acute back
pain go to a chiropractor first.?

Practitioners

Using medical and chiropractic state-licensure files, we randomly
selected practitioners from six strata: urban primary care physicians,
rural primary care physicians, urban chiropractors, rural chiroprac-
tors, orthopedic and neurologic surgeons, and primary care physi-
cians and a small number of nurse practitioners and physician’s as-
sistants at a group-model health maintenance organization (HMO).
We defined primary care as family practice, general internal medicine,
or general practice. Very few osteopathic physicians practice in North
Carolina. We did not include physical therapists as primary care giv-
ers for patients with acute back pain, since such patients rarely seek
care from a physical therapist first.® None of the neurologic surgeons
who were selected saw a substantial number of patients with acute low
back pain. Since few orthopedic surgeons practice in rural areas, we
did not divide this group into rural and urban practitioners.

Practitioners were eligible to participate in the study if they provid-
ed ambulatory care more than half the time and saw patients with
acute low back pain who had not been referred by other providers.
The practitioners were aware of the overall purpose of the study but
not of the specific outcome or utilization variables. On average, 74
percent of the eligible practitioners invited to participate in the study
agreed to do so, ranging from 65 percent of the primary care provid-
ers to 87 percent of the HMO and orthopedic providers. A total of
208 practitioners participated in the study: 39 urban primary care
practitioners, 48 rural primary care practitioners, 32 urban chiroprac-
tors, 32 rural chiropractors, 29 orthopedic surgeons, and 28 physi-
cians and nurse practitioners or physician’s assistants in a group-

model HMO.

Patients

The practitioners invited consecutive patients with acute low back
pain to participate in our study. The criteria for enrollment included
back pain of less than 10 weeks’ duration, no previous care received
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for the pain, no history of back surgery or cancer, and no pregnancy
at the time of the initial visit. In addition, the patient had to have a
telephone and speak English.

The practitioners obtained consent from the patients and recorded
basic information from the history and physical examination at the
initial office visit. Staff members of the University of North Carolina
Survey Research Unit performed all interviews. The study was obser-
vational, and we made no attempt to influence the practitioners’ de-
cisions about diagnostic tests or treatments. Staff members in each
practice kept a list of patients recruited for the study, allowing an as-
sessment of approximate recruitment rates. Fifty percent of patients
with back pain seen by the practitioners were eligible for the study,
and only 8 percent of those who were eligible declined enrollment.
The main reasons for ineligibility were chronic pain and previous
treatment for the current episode of pain. Patients were paid $20 for
the time they spent answering interview questions. They were told
that the purpose of the study was to determine how long back pain
usually lasts and the types of treatments used. Members of the Survey
Research Unit contacted the patients by telephone shortly after the in-
dex office visit. The median time from the index visit to the base-line
telephone interview was seven days.

Outcomes

Information on demographic characteristics, use of health care
services, and functional status was collected at the time of the base-
line interview and at 2, 4, 8, 12, and 24 weeks or until the patients de-
clared themselves “completely better.”

The primary outcome was the date of return to a functional status
equivalent to that before the onset of pain. At each interview, patients
were asked whether they had returned to their previous functional sta-
tus. In addition to that question, we asked patients whether they had
completely recovered from their back pain (i.e., whether they were
“completely better”). We measured the functional status at each inter-
view with the Roland—Morris adaptation of the Sickness Impact Pro-
file, a 23-item validated scale that specifically assesses loss of function
due to back problems.*!” We also assessed the patient’s work status at
each interview. Satisfaction with care, determined with the use of a
questionnaire designed for a previous study of back pain," was as-
sessed at the interview during which the patient reported complete re-
covery or at 24 weeks, if the patient had not previously reported com-
plete recovery.

Telephone surveys were used to record all the care received from
all providers. Detailed information about the care received from the
index provider was obtained from patient records, and this informa-
tion correlated well with that reported by the patients. Data on the
charges for outpatient services were based on average statewide charg-
es assigned by a large health insurance carrier. The charges were spe-
cific for the specialty. For example, lower charges were assigned to
lumbar radiographs obtained by chiropractors than to those obtained
by medical doctors.

Charges for medication were calculated as the average wholesale
cost to the pharmacist plus 40 percent.”> We assumed a two-week
course of medication at each interval in which the patient took med-
ication. The categories of care for which charges were assigned includ-
ed office visits, radiography and other imaging studies, medication,
physical therapy, and other modes of treatment. Charges by chiro-
practors largely represent the last category. Additional information on
assigned charges is available on request. To compare charges in the
HMO stratum with those in the other strata, we assigned charges to
units of care provided by the HMO practitioners, using the same de-
cision rules that we used for the other strata.

We examined bivariate relations between the type of practitioner
and each outcome variable, using a one-way analysis of variance or
the Kruskal-Wallis test'® for continuous data, Pearson’s chi-square
test for categorical data, and nonparametric Kaplan—Meier methods
for data on the time to functional recovery. These bivariate analyses
were followed by multivariate analyses. A Cox proportional-hazards
model was used to estimate the time to functional recovery, with ad-
justment for covariates that might confound the relation between the
type of practitioner and functional recovery. Logistic regression was
used for analyses with dichotomous variables. Probabilities and 95
percent confidence intervals were calculated on the basis of model-
estimated beta coefficients and standard errors. Multiple linear re-
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gression was used to estimate adjusted mean differences in continuous
variables among the six strata. Because the cost data were skewed, we
modeled charges in three ways: by studying the actual dollar amounts,
the log-transformed values, and the rank order of charges. Beta coef-
ficients and standard errors were used to calculate adjusted means
and 95 percent confidence intervals.'* For all analyses, we corrected
the standard error for any intragroup correlation due to the cluster
sampling scheme.”® Standard statistical software packages (SAS and
Stata) were used for the analyses.'*"7

RESULTS

From June 1992 to March 1993, a total of 1633 pa-
tients were enrolled in the study. The clinical and dem-
ographic characteristics of the patients in the six strata
were generally similar, although there were statistically
significant differences for a number of variables (Table
1). The patients were relatively young, and a substantial
minority had sciatica. Workers’ compensation was in-
volved in 31 percent of the cases. In each stratum, 59
percent or more of the patients had acute back pain of
less than two weeks’ duration. Overall, patients had rap-
id improvement, with a median of 8 days and a mean of
16 days to functional recovery (a return to a functional
status similar to that before the onset of low back pain).
Only 5 percent of the cohort had not reported function-
al recovery by the end of the six-month study period.
Functional recovery, estimated to the nearest day by the
patient, corresponded to an improvement in the disabil-
ity score on the Roland—Morris scale (from 11 to 4.1).
The strongest predictor of a delay in the return to nor-
mal functioning was a high level of functional impair-
ment at base line. A nonparametric Kaplan—Meier anal-
ysis revealed no clinically significant differences in the
time to functional recovery among the six strata. A Cox
proportional-hazards model adjusted for the duration of
pain before the initial visit, the presence or absence
of sciatica, functional status at the base-line interview,
family income, status with respect to workers’ compen-
sation, and educational level confirmed this finding (Fig.
1). Restricting the analysis to patients who were seeking
care for back pain for the first time did not change the
findings. The power to detect a 10 percent difference in
the rate of functional recovery at two and four weeks
was greater than 95 percent.

We also asked patients at each interview whether
they were “completely better.” For each interval be-
tween interviews, we calculated the proportion of pa-
tients who had reported complete recovery. Logistic
regression was used to determine the effect of the type
of provider on the probability of complete recovery at
each interval, with an adjustment for clinical and
demographic covariates. Thirty-one percent of the pa-
tients did not consider themselves completely better at
the end of six months. Differences in the probability
of recovery according to the type of provider were of
borderline significance at base line and 2 weeks and
not significant at 4, 8, 12, and 24 weeks. After adjust-
ment for base-line variables, there were no significant
differences among the six strata in the estimated
mean disability scores on the Roland—Morris scale.
Patients who reported functional impairment contin-
ued to have high disability scores.
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Table 1. Base-Line Characteristics of Patients with Acute Back Pain Seen by Various

Types of Providers.

OUTCOMES AND COSTS OF CARE FOR ACUTE LOW BACK PAIN 915

1.9 prescription medications taken by
the patients who saw primary care,

PRIMARY CARE

CHARACTERISTIC PHYSICIAN CHIROPRACTOR ORTHOPEDIST
URBAN  RURAL URBAN  RURAL

No. of patients 278 366 310 296 181

Mean age (yr) 41 43 40 44 40

White race (% of 82 84 84 92 85
patients)

Male sex (% of patients) 44 43 50 55 52

Family income <$20,000 27 47 27 33 27
(% of patients)

First episode of back pain 56 57 54 38 56
treated by professional
(% of patients)

Sciatica (% of patients) 21 27 28 23 26

Duration of episode 66 71 64 66 59
<2 wk (% of patients)

Mean functional-loss 10.3 12.7 11.7 9.9 11.7
scoref

Workers’” compensation 34 40 25 23 38
(% of patients)

Mean pain scored 53 5.6 5.2 53 5.4

orthopedic, or HMO providers. The

HMO
PROVIDER P VALUE* most common medications were ace-
taminophen, over-the-counter non-
202 steroidal antiinflammatory agents,
38 <0.05 prescription nonsteroidal antiinflam-
65 <0.05 matory agents, muscle relaxants, and
narcotic agents.
42 . . .
o 005 Plain spine radiographs were
used more frequently by the chiro-
50 <0.05 practors and orthopedists (in 67 to

72 percent of the patients) than by
s 005 the other groups of providers. There
68 were no statistically significant dif-
ferences in the use of radiographs
among the three primary care stra-
ta. Computed tomography and mag-
netic resonance imaging, which were
56 used in all strata, were used most

10.4 <0.05

26 <0.05

*The P values are for differences among the strata. Only significant P values are shown.

FFunctional loss, measured with the Roland—Morris adaptation of the Sickness Impact Profile, was measured on a scale

of 0 to 23.
FPain was assessed on a scale of 1 to 10.

In the three-month period before the index office vis-
it, 84 percent of the patients were employed. At the
time of the base-line interview, the mean number of
days of work missed in the previous month because of
back pain was 2.9. Over 93 percent of the patients were
back at work by the four-week interview, with no differ-
ences among the strata.

We used patients’ reports and records to estimate the
number of visits to providers. If a patient initially saw
an urban primary care physician and had two subse-
quent visits with that physician, plus one visit to a phys-
ical therapist and two visits to an orthopedic surgeon,
the total number of visits assigned to the primary care
physician was six. The data presented are unadjusted;
adjustment for the base-line variables did not substan-
tially affect the results.

The mean number of visits differed substantially
among the strata (Table 2), ranging from 3.1 in the
HMO stratum to 4.4 and 3.5 in the primary care and or-
thopedic strata, respectively. The mean number of visits
among the patients seeing chiropractors was 10.1 in the
rural stratum and 15.0 in the urban stratum. Although
the most common treatment used by chiropractors was
spinal manipulation, additional treatments included
heat, cold, diathermy, ultrasonography, electrical stimu-
lation, and traction.

The average number of prescription or over-the-
counter medications used was higher among the pa-
tients seen by primary care physicians, orthopedists, or
HMO providers than among the patients seen by chiro-
practors (3.5 vs. 2.3 medications, P<<0.001). The num-
ber of medications was similar among the primary care,
orthopedic, and HMO strata. The patients who saw chi-
ropractors took an average of 0.7 prescription medica-
tion during the episode of back pain, as compared with
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frequently in the orthopedic stratum
and least frequently in the HMO
stratum.

Hospitalization rates were low in
all six strata. The overall rate was
3.5 percent. Only one patient in the HMO stratum was
hospitalized.

We estimated the charges for outpatient care in each
of the six strata (Table 3). Both unadjusted and adjust-
ed data are presented. Because of the low number of
hospitalizations, we focused on outpatient charges. Chi-
ropractors and orthopedists had the highest charges.
The chiropractors’ charges were high because of the
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Figure 1. Cox-Model Curves of the Time from the Initial Visit to
Functional Recovery among Groups of Patients with Low Back
Pain Treated by Various Types of Providers.

The confidence intervals overlap (data not shown), with no sta-

tistically significant differences among the six strata. Data have

been adjusted for base-line differences in functional status (the

Roland—Morris score), the presence or absence of sciatica, in-

come, duration of pain before the index visit, workers’ compen-

sation status, and educational level. Because of overlap, not all
of the six curves are visible.
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use of radiographs and the large number of office visits,
which more than made up for the low charge per visit.
The orthopedists’ charges were high because of the
high charge per visit, use of diagnostic procedures, and
use of physical therapy.

The distribution of charges per episode of back pain
was highly skewed, with a small proportion of patients
(6 percent) who had outpatient charges exceeding
$2,000. The median charge per episode, which is less
subject to the effect of these outliers than the mean
charge, shows the same pattern, with higher median
charges in the strata of orthopedists and chiropractors
(Table 3). Charges in the three primary care strata
were very similar. The HMO stratum had fewer outliers
than the other strata (3 percent of the HMO patients
had charges exceeding $2,000). Log transformation and
nonparametric tests yielded a similar pattern.

During the interview at which the patient reported
complete recovery or at the six-month interview, for
those who did not report complete recovery, the patients
were asked about their overall satisfaction with the care
they had received. Patients who saw chiropractors re-
ported a significantly higher degree of satisfaction than
those who saw practitioners in the other four strata (Ta-
ble 4). A logistic-regression analysis showed that the pa-
tients who saw orthopedic surgeons were somewhat
more satisfied than the patients who saw primary care
providers but were less satisfied than those who saw chi-
ropractors. The higher level of satisfaction among the
patients who saw chiropractors persisted after adjust-
ment for the number of visits and the use of radiogra-
phy. The strongest correlates of satisfaction were the pa-
tient’s responses to questions about the quality of the
provider’s history taking, examination, and explanation
of the problem during the visit (Table 4).

DISCUSSION

In this study of acute low back pain, only 5 percent
of the patients had not reported functional recovery at
six months. However, 31 percent of the patients had not
completely recovered at six months, which indicates
that low-grade disability may last longer than previous-

Table 2. Use of Health Care Services among the Six Strata of Providers.*

Oct. 5, 1995

Table 3. Total Direct Outpatient Costs per Episode of
Low Back Pain.*

STRATUM CosT PER EPISODE ($)

ADJUSTED MEAN

MEAN (95% CI) 95% CI)t MEDIAN (95% CI)

Urban primary care 478 (381-575) 508 (418-598) 169 (141-207)

provider
Rural primary care 540 (455-625) 474 (394-555) 214 (193-245)
provider
808 (717-900)
554 (461-648)
809 (688-930)

365 (250-479)

783 (698-868)
611 (524-698)
746 (633-858)
435 (328-542)

545 (487-611)
348 (299-378)
383 (352-436)
184 (165-214)

Urban chiropractor
Rural chiropractor
Orthopedist

HMO provider

*The 95 percent confidence intervals were calculated according to the method of Con-
over.'* CI denotes confidence interval.

FAdjustments were made for base-line functional status, sciatica, income, duration of pain,
and workers’ compensation.

ly thought. A study conducted at an HMO yielded sim-
ilar results.'® Whether the patient saw a primary care
physician, a chiropractor, or an orthopedic surgeon as
the initial provider, the time to recovery from the acute
back pain was essentially the same.

Primary care physicians appear to offer efficient out-
patient treatment, with some evidence that the most ef-
ficient care may be provided in a group-model HMO.
Although charges per radiograph and per visit are low-
er for chiropractors than for medical doctors, the much
higher number of treatments given by the chiropractors
(requiring a larger number of visits) more than offsets
this apparent advantage. For acute low back pain, the
best care may be minimal care.

Our finding that the higher charges by chiropractors
reflected a larger number of visits per episode of back
pain is similar to the result of a secondary analysis of
data from the Rand Health Insurance Experiment, per-
formed by Shekelle et al.'” They reported a mean of
10.4 visits to chiropractors per episode, as compared
with 2.3 visits to primary care physicians.

Our study was observational; patients were not ran-
domly assigned to the various types of providers. A ran-
domized trial would be very difficult to perform in a
community setting. Since the patients in our study were
enrolled at the time of the initial of-
fice visit, we could not assess their
functional status before the episode

PRIMARY CARE

SERVICE PHYSICIAN CHIROPRACTOR ORTHOPEDIST
URBAN  RURAL URBAN  RURAL

Visits to index provider 1.9 2.0 13.2 9.0 22
(mean no.)

Visits to any provider 4.4 4.6 15.0 10.1 55
(mean no.)

Radiography of the spine 26 32 67 68 72
(% of patients)

CT or MRI (% of pa 9 11 8 7 17
tients)

Medications (mean no.) 33 3.7 24 2.1 3.6

Hospitalization (% of pa- 3
tients)

HMO of back pain. The outcomes of care

PROVIDER P VALUE* provided by practitioners who rarely
serve as first-contact providers (e.g.,
1.9 0.001 physical therapists and rheumatolo-
gists) could not be assessed. In ad-
31 0.001 dition, our analysis of charges relies
19 0.001 on estimates, but the differences
among the strata of providers were

6 0.004 substantial.
Several studies have reported im-
33 g:g?; proved outcomes among patients

undergoing spinal manipulation, as
compared with those receiving med-

*P values are for differences among the strata, according to Pearson’s chi-square test with 5 df for categorical data and
a one-way analysis of variance with 5 df for continuous data. CT denotes computed tomography, and MRI magnetic reso-

nance imaging.

ical treatments.??* Our study did
not confirm these results. Several ex-
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Table 4. Patients’ Satisfaction with and Perception of Care.

PRIMARY CARE,
ORTHOPEDIC, OR

VARIABLE HMO PROVIDER ~ CHIROPRACTOR P VALUE
No. of patients 1027 606
% of patients
Satisfaction with care (% answering
“excellent”)
Information given? 30.3 47.1 <0.001
Treatment of back problem? 31.5 52.1 <0.001
Overall results of treatment? 26.5 42.1 <0.001
Perception of care (% answering
“yes™)
Detailed history of back pain 68.4 88.4 <0.001
taken?
Careful examination of back 79.9 96.1 <0.001
performed?
Cause of problem clearly 74.6 93.6 <0.001
explained?

planations are possible. There may have been a benefit
from spinal manipulation, but uncontrolled confound-
ing due to unmeasured differences in the case mix may
have obscured this effect. The differences among the
strata in our study were actually smaller after adjust-
ment for the presence of sciatica, the duration of pain,
and functional status, indicating that significant differ-
ences in recovery rates among the strata would have
been unlikely after a further adjustment for case mix.
Alternatively, the treatment provided by the randomly
selected chiropractors in our study may not have been
as effective as the treatment provided in trials in which
the intervention was standardized.

Do our findings simply reflect the natural history of
acute low back pain, with essentially no modification by
medical or chiropractic care? Since our study did not
include a group of patients who sought no care for their
acute back pain, we cannot answer this question. Im-
proved techniques of self-care should be investigated.
Acute back pain is sufficiently disabling, however, that
many persons will continue to seek professional care.

Our finding that the patients in the chiropractic stra-
ta were more satisfied with their care than the patients
in the other strata is consistent with the results of a pre-
vious study by Cherkin and MacCornack."! Multiple
outcome measures (the time to functional recovery and
return to work, the time to complete recovery, and func-
tional status) were similar in the chiropractic and phy-
sician strata, yet the patients seen by chiropractors re-
ported greater satisfaction with the examination and
explanation of the problem. Patients and insurers need
to address the trade-off between the substantially lower
charges by primary care practitioners and the higher
level of satisfaction with the care that chiropractors and
orthopedic surgeons provide.

Our study has implications for health care policy.
The costs of acute back pain are substantial. Previous

OUTCOMES AND COSTS OF CARE FOR ACUTE LOW BACK PAIN 917

studies by our group have shown that 3 percent of the
North Carolina population seek care for acute low back
pain each year.® It is important to compare the effec-
tiveness of short and long courses of spinal manipula-
tion. Since the choice between specialists and doctors
of chiropractic as primary providers of care is not asso-
ciated with a difference in the functional outcome, the
marginal costs (i.e., for increased care without an im-
provement in function) are very high. Although medi-
cal researchers should continue to seek more effective
therapies for acute back pain, the continued use of mar-
ginally effective therapies and expensive, low-yield di-
agnostic tests has led to a level of health care utilization
that probably cannot be sustained in an era of increas-
ingly limited resources.

We are indebted to Richard Deyo, M.D., M.P.H., and the Seattle
Back Pain Outcomes Assessment Team for the use of their question-
naires and for helpful comments.
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